The conditions of preservation of three freeze-dried cucumoviruses were investigated.
No morphological alterations of the virions were observed under an electron microscope, whereas, the peak of the fraction of the freeze-dried CMV preparations became markedly low at the same position of the original peak. However, the addition of 1% lactose, 1% sucrose, 1% glucose and 1% inositol afforded a remarkable protection in the SDGC profiles (Fig. 1) . The effect of other protectants is shown in Table 1 .
In SDGC analysis, the peak of freeze-dried CMMV and PSV virions became low, and a new peak of slow-sedimenting virions appeared (Fig. 1) . Electron microscopic observations showed that the image of a large number of freeze-dried CMMV became obscure and the shape of the virions was slightly deformed but dissociation into RNA and coat protein did not occur unlike in Nepo-and Como-viruses.
The effect of various additives based on the SDGC analysis is shown in Table 1 . But, no conformational alterations of the freeze-dried preparations of CMMV and PSV supplemented with either 1% inositol or 1% sucrose were observed under an electron microscope, comparing with those without any additives. sucrose, and became low after 12 days. A lower slow-sedimenting peak appeared after 12 days in the preparations supplemented with 5% sucrose, whereas, after 4 days of preservation, the slow-sedimenting fraction began to appear as a shoulder of the main peak in the preparation supplemented with 10%
sucrose and the shoulder appeared as only one peak after 26 days.
In the case of CMMV, the peak of the native fraction became low after one day of preservation. There were small differences between CMV and CMMV in the protective effect of inositol and sucrose, and the order was 1% sucrose>1% inositol>5% sucrose>10% sucrose, 0.2% inositol>0.1% inositol> 5% inositol. The SDGC profiles of the CMMV virions in the freeze-dried preparations during preservation were very similar to that of PSV, but the morphology of the CMMV virions was less well preserved than that of PSV (Fig. 3) . In the case of PSV, almost all the virions of the preparations without any additives showed a slow-sedimenting component after 1-4 days of preservation.
No alteration of the SDGC profiles was found in the preparations supplemented with 1% sucrose during the preservation for 26 days as shown in Fig. 3 . Similarly, the SDGC profiles of the preparations supplemented with 0.2 or 1% inositol did not change. In the preparations supplemented with 5 or 10% sucrose, the slow-sedimenting component appeared after preservation, and the changes in the preparations supplemented with 10% sucrose were more conspicuous than those in the preparations supplemented with 5% sucrose. The alterations of the virions in the preparations supplemented with 0.1% inositol or 0.2% sucrose were pronounced, and the slow-sedimenting component appeared after 4 days of preservation and subsequently two peaks in the SDGC profiles were observed in these preparations as shown in Fig. 3 . 
